Dynamic changes in dopamine tone during self-stimulation of the ventral tegmental area in rats.
In a prior study, phasic release of dopamine (DA) in the nucleus accumbens (NAc) was only transiently and rarely detected by means of fast-scan cyclic voltammetry (FCSV) in rats already trained to work for electrical stimulation of the ventral tegmental area (VTA) on a continuous reinforcement schedule. However, in rats receiving rewarding electrical stimulation via lateral hypothalamic (LH) electrodes, elevated DA tone in the NAc terminal field was detected via microdialysis for up to 2h, even when short (1.5s) inter-train intervals were employed. To better characterize the similarities and differences between the FSCV and microdialysis measurements, we trained rats to self-administer VTA stimulation under conditions similar to those employed in the initial FSCV study. The results resemble those obtained by means of microdialysis in rats receiving LH stimulation but differed from the prior FSCV data. Although the concentration of DA in dialysate obtained from NAc probes did fall after having peaked at the 30 min mark, this decline set in much later than in the FSCV studies, and elevated DA tone could still be detected after 110 min of self-stimulation. The stimulation-induced peak in DA tone could be restored by a 30 min rest period, a manipulation that was ineffective previously in restoring the FSCV measure of phasic release. These findings are discussed in terms of the differential sensitivity of the FSCV and microdialysis methods to phasic and tonic signaling by DA neurons and to different transitions between their activity states.